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Total Rates: Standard Model vs. Experiment
Bahcall-Pinsonneault 2000
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17.8 m Diameter
Support Structure
for 9456 PMTs,

56% coverage
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D,0
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Components
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& Physics Program for SNO

e Pure D,O

CC, ", reduced N
(6.25 MeV, e~ 24%)

e D,O + Na(Cl

CC, ES, enhanced NC
(~8.6 MeV, ¢, ~ 86%
~45% above threshold)

e Charged Current

v, td—e+p+p
Ethresh:1'4 MeV

e Elastic Scattering

v, te—v +e

e Neutral Current
v, +td—=v, +n+p
Ethresh=2.2 Mev




. Physics Program for SNO
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SNO’s Anticipated CC/NC Sensitivity
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Sterile

No oscillation Just So?
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Sterile {
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Evidence for Solar Neutrino Oscillations

SK ES Flux (1 o)
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Event Reconstruction
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nerey Response to Neutrons throughout the Detector
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Measured both by
Radioassay and
Cerenkov light at
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Radioactivity in H,O from Water Assays

SNO Preliminary Results
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Signal and Background PDFs - Monte Carlo

- Monte-Carlo for period of data taking
- 1st and 2nd Pass Filters

Low Nhits —CC
—ES
— Neutrons

— T AV
--- 2¥Biin HO

SNO Preliminary!

2 .
| ey ]
[0 ]
> 2
L ]
Y— ]
o ]
5 5
o ]
E 1
= i
P E

T i —_
r r 11 T17 T LI T 1 1 T |_I_| LI |

0.0 0.5 1.0 1.5 (FVAV)Eg

o

High Nhits AV = GC
—ES
— Neutrons

— *®Tlin AV
---?“BiinH,0O

SNO Preliminary :

e

Number of Events
lov v by bovn v by v v bev v b v o 1y

o

||||||||||||'l_|'||||||_||||||||||||

0.0 0.5 1.0 1.5 (R/AV)%% 25 3.0




reeeers ||||

SNO Livetime (01/11/1999 to 28/03/2001)

Yolivetime

S Calibrations,
Scheduled
“Maintenance,
Diagnostics

eutrino Runnin

LAWRENCE BERKELEY NATIONAL LABORATORY




80 |

60 |

40 |-

20 |-

5 ;




Events/(0.1 wide bin)
e =
o o

20

-2
o

P

08 0.6 04 02 0 0.

T T N TN R T AT U W N N
04 06 08 14

CcOS @5

un

1100

60

40

20

~4.5 MeV Threshold

;‘ ‘

s

[ SNO Preliminary

-1 0.5 4] 0.5 1

Cos(Osun)

180
140
120
100

BO

60 |
40 F

20

~4.0 MeV Threshold

"

F SNO Preliminary
:I | I -] I | I ] I Ll I Lol I

Iﬂ..ﬁl | 1
Cos(Osun)

-1 05 a




N
o

(0.51 MeV bin)

Events/
i
Y
=

PRI SR SRS B NS N
T 12 13
Kinetic Energy (MeV)

o o
h (=)

Data/BP2001 (*B only)
[a]
I~

Super-K ES Flux

—>

NS | PP (. R
1l 12 13
Kinetic Energy (MeV)




FeEfFeer sy

80 —

60

Source

Energy scale

40

Energy resolution

20 Energy scale non-linearity +0.5 +0.4
Vertex accuracy +3.1 +3.3
“ B T Vertex resolution +0.7 +0.4
Angular resolution +0.5 +2.2
20 - e e : High energy y +0, -0.8 +0,-1.9
5| | Low energy background 0.0-0.2 0.0 -0.2
g "Manic Instrumental background +0.0,-0.2 +0.0, -0.5
g - & 1 Trigger efficiency 0.0 0.0
5 I = 8 - Live Time +0.1 +0.1
? | o 7 © " _ Cut acceptance +0.7, -0.6 +0.7, -0.6
% ~l ) | Earth orbit eccentricity +0.2 +0.2
I o 70, ¥0 0.0 0.0
© s [ 1 Experimental uncertainty
“Da00 _e00 400 200 0 200 400 800 800 Cross section
e em Solar model
N(HE ¢y events): <10 events (68% CL)

EEaaassssssssssas L AWRENCE BERKELEY NATIONAL L ABORATORY
No. 28



Results from SNO

(Fluxes in 10%/cm?/s)

0 ;:;0(%) = 175", oy (stat.) "5\ (sys.) g oa (theor.)

ES 0 o
Q.. (V,)=239"73, (stat.) ) (sys.)

RSNO( ) =0.347 igjgig

CC is low
compared to
ES

ES " N
¢SK (V,) = 2°32—8.8:35 (Sfaf-)_g_gg(sys.)

*S. Fukuda, et al., hep-ex/0103032
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CC at SNO vs ES at SK
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CC and ES Results
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